Soluble expression of cloned phage K11 RNA polymerase gene in Escherichia coli at a low temperature.
The gene 1 of the Klebsiella phage K11 encoding the phage RNA polymerase was amplified using the polymerase chain reaction of the Pfu DNA polymerase, cloned and expressed under the control of tac promoter in Escherichia coli. Although the gene was efficiently expressed in E. coli BL21 cells at 37 degrees C, most of the K11 RNA polymerase produced was insoluble, in contrast to soluble expression of the cloned T7 RNA polymerase gene. Coexpression of the bacterial chaperone GroES and GroEL genes together did not help solubilize the K11 RNA polymerase. When the temperature of cell growth was lowered, however, solubility of the K11 RNA polymerase was increased substantially. It was found much more soluble when expressed at 25 degrees C than at 30 and 37 degrees C. Thus, the cloned K11 RNA polymerase gene was expressed in E. coli mostly to the soluble form at 25 degrees C. The protein was purified to homogeneity by chromatography using DEAE-Sephacel and Affigel-blue columns and was found to be active in vitro with the K11 genome or a K11 promoter. The purified K11 RNA polymerase showed highly stringent specificity for the K11 promoter. Low-level cross-reactivity was shown with the SP6 and T7 consensus promoters, while no activity shown with the T3 consensus promoter at all.